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PKEFACE 



The following is compiled from Lieut. J. M. Holm's report on 
compass ranges, San Francisco Bay, California, determined by the 
United States Coast Survey steamer McArthui\ in the summer of 
1897. 

Assistant A. F. Rogers, United States Coast and Geodetic Sur- 
vey, determined the geographical positions. 

Assistant E. F. Dickins, United States Coast and Geodetic Sur- 
vey, determined such points as remained to be located and aided 
much in the selection of objects. 

Messrs. W. C. Willenbucher and F. C. Donn, United States Coast 
and Geodetic Survey, assisted in the verification of the ranges. 

The variation 16° 46' E., used in determining the ranges, is for 
1898, and the change at present is so slight (only a fraction of a 
minute) that for purposes of navigation the ranges will not alter 
for years. 

As it is believed that this work will be of great benefit to all 
classes of seamen, their cooperation is invited. It is desired that 
mariners will send to the United States Coast and Geodetic Survey 
Office, Washington, D. C, the location of any and all ranges, 
with names and description of objects, which they think suitable 
for such purposes. 

These will be examined, and those selected will have their posi- 
tions determined as soon as opportunity offers. When so deter- 
mined, the data necessary for their use will be published by this 
office. 
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MAGNETIC RANGES IN THE BAY OF SAN FRANCISCO, CALIFORNIA, 

FOB DETEBMINING THE DEVIATION OF THE COMPASS. 



These ranges comprise such, objects as can be seen in ordinary 
weather, and used by vessels under way, approximately in mid- 
O channel either leaving or entering port, between the entrance to 

the bay and vicinity of Mission 'Rock. 

It is hoped that there will be no difficulty in locating the differ- 
ent ranges from the photographs and the chart here published. 

It seems possible for the captain of a ship to find or check the 
deviation of his compasses on such points as he would use on a 
trip up or down the coast without much loss of time. 

HOW TO FIND THE DEVIATION OF THE COMPASS. 

The vessel should be steadied from two to three minutes on the 
^ compass course whose deviation is required before arriving on the 

<^ range selected. 

t^ The difference between the bearing of range by compass and the 

magnetic bearing of range will be the deviation of the compass 

> for the point on which the ship heads, keeping in mind that if the 

fi magnetic bearing of range is to the right of the bearing of range 

by compass the deviation will be East, and if to the left. West. 



4 EXAMPLES. 

1. Ship's head, when on range, NW. per compass: 

Magnetic bearing of range _ S. 44° 54' W. 

Bearing of range by compass S. 40° 00' W. 

Deviation per compass for ship's head NW. 4° 54' E. 

2. Ship's head, when on range, SW. per compass : 
■ Magnetic bearing of range N. 30° W. 

Bearing of range by compass N. 25° W. 

Deviation per compass for ship's head SW_ 5° W. 

3. Ship's head, when on range, SE. per compass : 

Magnetic bearing of range N. 53° 54' E. 

Bearing of range by compass. _ _ N. 50° 00' E. 

Deviation per compass for ship's head, SE_ 3° 54' E. 

4. Ship's head, when on range, NE. per compass : 

Magnetic bearing of range S. 31° 48' E. 

Bearing of range by compass S. 30° 00' E. 

Deviation per compass for ship's head, NE. 1° 48' W. 



6 MAGNETIC RANGES, SAN FRANCISCO BAY. 

HOTf TO FIND THE COMPASS ERROR. 

Those desiring the compass error, on any lieading, should apply 
the variation 16° 46' E. (1898) to tlie deviation found on that head- 
ing, always keeping in mind tliat the error is composed of the 
deviation and variation combined according to their signs, remem- 
bering that Easterly deviation and variation is represented by a 
plus (+) sign, and Westerly deviation and variation by a minus 
(— ) sign. Then we have the formula: 

e=d-^v 
Where e=error, (— )'W, ( + ) E. 

d=deviation, (-) W., ( + ) E. 
yzz: variation, (— ) W., ( + ) E. 

EXAMPLES. 

Wishing to get tlie error from tlio previous examples, variation 
at San Francisco being 10° 4G' E., or, using sign, 4- 16° 46': 

1. Deviation per compass for ship's liead NW. was found to be 
4° 54' E., or, using sign, +4° 54'. Remembering the formula 
e=d-\-v, wa have e=+4° 54' + 16° 46' = + 21° 40', or the error on 
NW. is 21° 40' E. 

2. Deviation per compass for sliip's liead SW. was found to be 5° 
W., or —5°. Variation same as above. 

Thend^:- 5° 

t,= + lG° 46' 



e= + ll° 46', or tlie error on SW. is 11° 46' E. 

3. Deviation per compass for ship's head SE. was found to be 3° 
54' E., or +3° 54'. Variation same as above. 

ThencZ=:+ 3° 54' 
7;= + 16° 46' 



e=+20° 40', or the error on SE. is 20° 40' E. 

4. Deviation per comj)ass for ship's head NE. was found to be 1* 
48' W., or —1° 48'. Variation same as above. 

TliencZ=- 1° 48' 
7;= + 16° 46' 



6^= + 14° 58', or the (^rror on NE. is 14° 58' E. 




Range No. 1, S. 86° 44' W. 




Range No- 2, S. 71' 46' W. 




Range No. 3, S. 44° 54' W. 




Range No. 4, S. 10° 14' W. 




Range No. 5, S. 40° 36' E. 




Range No. 6, N. 19° 15' E. 




Range No. 7, S. 31° 48' E. 




Range No. 8, N. 81' 25' E. 




Range No. 9, S. 82° 38' E. 




Range No. 10, N. 56° 12' E. 
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